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PROBLEM TO BE SOLVED: To prevent a short circuit between a source electrode and an EQR aluminum 
electrode in a temperature cycle test, by forming an EQR polysilicon electrode between the upside of a field 
oxide film and the underside of a layer insulating film. 

SOLUTION: Since an EQR polysilicon electrode 37 is formed on a field oxide film 36, an EQR effect is 
enhanced, and the peripheral of the chip is shortened by shortening the length of the EQR. and the chip 
area is reduced. Since an EQR aluminum electrode 38 connects the polysilicon electrode 37 with a high- 
concentration one conductivity impurity region electrically, a clearance from a source electrode 32 can be 
made larger. Besides, a short circuit between the source electrode 32 and the aluminum electrode 38 by an 
aluminum slide phenomenon generated in temperature cycle test is prevented, since the polysilicon 
electrode 37 is formed under a layer insulating film 31, and the source electrode 32 and the polysilicon 
electrode 37 are separated from each other by the insulating film 31 . 
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[hub] ?v7Hmni:ttfrv%zkbhK. a** 

3 6±&flMfilUK3 1 THBfc3fSft'CN+ SPFttttB 
«3 5lC«FotEQRsK5^y =iy««3 7SrR»tSt 

t n+ a^MWitt 3 5 1 tmm ufcEQ 
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fcMB*^»«ay-***i:. WEu^ssortEu: 

^y^H»lc*i^T, ttE¥*tt*Wca*;h4»EK 
R»tbnxv^B*«llB«o3l6«y-ha*»*36 . 

So 

mmtmmzwttt bintzm&m i Ettoifisy- hm* 



ffiflMs <fc tWflttJBtftortffiK: locos mm&Mf$L 
■fe^aic*5^r. ffirE#w*H<o*asBoffiEu^s» 

Mof y SftE^H*»w»E*tLfc«*jc«b» 

%2lM$c7'&. fflEU^»©LOCOS»fcR&» 
*i" 5 1 1 t> fctMB*WB»© LOCOS IMfcK* 
KIMUH & LT»i-» 3 X@£, 

»4xa^T«, #y *>y =>m*=.?r>4n*x % * 
/v«hc*3^t\ i»Ey-^«««ffi«>--tt*3j:t/y^ 

r*H«fc*5^T\ ME? -f KiMW±fcBfS«-e 
WEK»*-*^^«*«*±o-»^KFor y 

ttlcsKy i/y 3VjRSr»LTEQR2Ky S^y =V«ffiSr 
^y^s?\,X^ ir/HSSfcfc^T* «TEy-^««*B 
fettle iEEQR^JJ i/>) nyli^I^^^ 

<t^MEii5»«-SmS[^*fi«^*^m^W^ LfcT 

/WS^frA&^&Rfcl-aEQRT/l'S^Amffi&flS 
jfrf 5 fK 6 XS £ £ 5 WW- h fi*»#KRO« 

[000 1] 

rtftSlcRJt fc«S!OMO SFET^IGBT (Insu 
lat£d Gate Bipolar Transi 
s t o r) hffl**#S6R^J:t/*o«a 

10 0 0 2] 
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zL-y hir/U^gm, ^y-fftmniCEQR (Equi Po 
tential Ring) \Z± 5^*^* h y /<tf?J§£:8:ttT^ 

T, «*0)Nf t*^MOS FETO«rtlCOV>t, 
HI 6 ft^Hl 7 

[0 0 0 3] H6I^V^T, 1 i*¥*£##ft-c, 

H t-c#nw« 4 a* y v ^«ic»rit £ *vfc* * v * a> 

— h«B7tf#J*3iVCV*a. ^tr^^r^/VJi5tt3i 
5 ©|U8IB-C*> 9 i£&&NM"C&6 N- 

3 iw j: 9 $mztiizmmcu^mi 3 * 9 a < n» 

ST5J:9lcjinifilHRl l*Rr*. Wc«>±fc:y- 

Qffil 2*RttT^<&. y-^IS@l 2tt*0-ffl«r^ 

[0 0 0 4] fcfc, ^y^JS«B^0V^-CttW1-5. 
a * ix^r/UA 5 tt*A« A &il<D K ^ V«« 8 

fcpa^«*«*i 4 r<ops^*g«fsi«i 4^® 

JBfcRtty*-*«#l 0 tl^^Rlt^N+ S^Fttftfi 
ttl 5 i^Az-ev^o ^JS»4rtffilJ:tt7^-/uK» 
fcK l 6 £ES:rt, :(07 ^ -A' KIMfcH l 6 ±tcn^ w 

mt&tlRl 1 «rRtt-CV>5. 5 

7%m7 \z.7F-tx 5 k y >ryt\cy-xm.m i 2* ran* 

Yy<y Kfc««Sft-C^S. 
[0 0 0 5] 



OSFET-CttEQRT/l/^^^iSl 7£:7-<-/W 
KRfcKl 6fcJSHU68Kl l«r^LTRIt-CV^fc» 
EQRj»**5fi<, ft^h^^UT+M^ 
*5fcftEQR7/i'^*ASil 7&&<1-*&X# 

ffifflt*t<-46tv^5BJH3fts*^ 0 EQR»*feB< 
1-5fc*EQRr/u^=!>A«S«rSPfltt»k«:^*1* 
-/I/ K8flai©*S:* U-CRW 6 r. £ t>*x. fett 

EQR7VU5 = *-Mt««:N+ S?M4MtttCttaftS 

tt*ft<*y^^1-6^t^JlU^ *fc, EQRT 
7tt7/i'^j'A&±&JR4: UC^y 

y :^:RicR»tT*s 9 , * 

ffilS1-5y y^EQRT/V^^Aiil 7CO^- 
*?BWtt±EB8JHjft*r<»*i-$fc«!>tCEQ 

r * 9 y = ^aa £ 7 -a- kbmur <t m mtbsm t 

fc©««tt«J»fcEQRT/w$ = *A««t?t$J;5fc 
Kmft{CJ:5y-^««ii:EQRr^$ = «>A««i:(0 

[0006] 

[Slit*ftt4fc*o*g:] (l) *3S^Jc«5il6» 

HT?WBU^*|c»(lSftfc««icRWfcftW«a^ 
-^««fc, -o^-^®«oSffiS^R«+fcS«ffi- 

»«fiy-^««t, «siBu^st<Drt®icR^fcy- 

h^{Lk^, WBU^Sfll^y-mfbRSr^bTRtt 

E*H»mici**ttfc««gj^R»tfctt*«a^«*«* 
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mmt. ^07-<-/uK«MblSJbi:ttBJBRJI6»RT 

W&SS UtT/l'S^C A fc 1~a E Q R 7/u $ = 

LTV**. ±E*Slcj:*itf, EQR 

tJiBlft«RTi:«)HlcR». EQR#JS/»3y«i 
±KR*-*^SS*»MM& * E Q R 

+mfmmmuc eqr7/k=» Amas« it tn* 

J:9EQR»**SS<-C#3i:it>ic. «*OEQR7 

•C384t5r;w^7^ Ki£* 5 y EQ RT 

(2) *»W^«*|ft»y-hS!*W*K«rt: (1)1- 
fcV^C, ftrtSEQRT^^^^AlBffidtirK^y^Oa 
— f-tt*»^TRtte>;h/0*5o ±E^»fc«fc;h,tf, 

r/i^*7>< Kjfts**<fir j— «-e©y 

(3) *»WlC«SWfty-hffl¥*#KRtt (2) K 

««BEQRT/W5 = ^iK«ffi365*»^!/^4 

2Zo#**«4fl3flcRJtbtfC^$o ±EMMc*ft 
tf, W«BEQRT/l'$ = *A«ffitt*»^2/^4ia<0 
* t 4 mm KlRIt SrtKJ;9EQR#9e/y3y 

(4) **Wlc:«5l6»y- hfl¥«fHKRtt (1) 
fci^c, «rieEQRr^5=*A«a^y v^tt^Rjt 

MtTV**. ±E¥»fc*ft«. (2) Xr>\t^yZf(D 

^*(OEQRr;v^^!>A«fli^oi&^j:!)W:y- 
^«St EQRr/v$ = ^ABS^^>3-h«rJ;9BS 

(5) *Bn£ff*ftity- ha¥*#ttB» (i) k 
fcv^r, frEEQRjKy>-y =>mmtmB?- hw& 

fcBB*fcRttfe;h/CV>$ 0 

(6) *3SW^«6«»y- hS¥**a6Rtt (1) K 

(7) *asw^«5«»y- hs*w#KR«t (6) ic 



(8) #awic«sifeay- m*m&m®t± (6) k 

(9) *«wic«^j(6sy- h®*«*«@o«ii*^ 

«KifM> W***±lc^ y =1 ^IWbRi: > y a 
R«rlHft»rtLfc* % ***^fcJ:9¥»W**WB 
o-fe/HftlclDJBftfc ^ y 7rtBtt©»B»*feBr*BB 

1 xa*T«, (WES' y ^ * fcffiEajffl 

m& <fc tWB*)JBK*«>rtBfc LOCOS KfUR«r«A-r 

* r & j: ^ nnm&vttm&t: xmmanm»^mm 

*»W8VVC, mfi^*(4:JB«)SffiJBo«tfEU^S!i»lc 

fc r o^-^RttoftBR CKBK-««g y-^«« 
*#J*U *"y^JB«fc*sv^r, «fE^»#Bo«ffi 
Jio^y^HK^»E^JB»K:J**ixfc«*lctt*« 

xat, l2X^Tt, itfjfeu^MmoLocosgfc 
{fcRSrftfc*-*-* i 1 1> lc«!E*H«<D locos BMfcR 
«r7-<-A'KIMbl!liUTR'*-*3Xat, ^3xa^ 

-HMW«r»rtbfcll, *o±*>fe*»V» ayi«: 

^mvy^v^u-c, -fe>HHc*jv^x, atrEy-^««s 

B*>-«U3j;tfU*ajK«>#5J ^IJ avR&a&L-cy- 
HMISrjefifcU fs//W^l^^r, «fE7-f-/v 

(O-^iC^o T y V^tticaK y > y a VR£#| ITEQ 

R#y*/yay«iwau *o±a*6jbdm»iii* 

&£1-Sfg5Xg£, #5X«3STflL BfifEJIffift&R 

t> SttEy-^««*ffi<o-S*5J:a^<-^«*«ffi«: 
SIWU ^y^»R»fc»V^ WEK««-»«ffi^ 
«*R«*ffiSrRmi-6i:i:t>»-. ^l2EQR^y^>y 

<0±^e>T/P^ = ^ARSr^aU IW/v^^Ai 
^^y^^^L-C, "fe/HaJlc*5V^-c*iE^<-^««*5J: 

*y:/»Bttte*5V*T, «IEEQR3Kyv/y=i^««(0 
^ y ^B««<o«83*5 X XI «IES»«-»«S!^«» 
LfcT A $ri^M i-5 E Q 
RT^$ = ^A««Sr*rt-*-*fB6XSi:S:*r+S 0 ± 
E*RlcJ:lt», EQR^ys/yaytSfcy-hti 

[0 00 7] 
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ONf-y^M'SiMO S F E T*5 <fctP£<DKj&frik£El 1 

t. mitc^v>-c, 2iii*«»*»t?, »tR«anois 
sros (100) ®oi@5ss-^®^*cfe5N+ 

4 # y >ymzi&f&£*iti* *is**m 25^^ 

^^Vt^i2 50WCfcDi8SNa-CJfe5N- 
IKWVS«2 8^ :<OFl/>f^«2 8W 
U^S!»2 3 Id J: 9»«$tlfe«««CU^S«2 3 * 9 
»<R«tfc«l»fl;a!T*>6PS'<-^«*2 9t, 
^««2 9 0*ffiJB(Jl-<-^«*2 9«r-«S»Ur»«t 

/l«2 5*Bi(Z)U^a»2 3^J:9»|BSttfc#««<0 
¥ffiW4«3tttH2Kii^+J:5«c, y-^fl«3 0fi± 

«3 0a-C&!3, ^-*««2 9 tt4»«y-^«*3 
0 affl<DmWJ:y--XftP\'<-xm%l2 9 a-Cfc£ 0 a 
\£9*i/*cfi'm2 5±fctty-h««2 7&#81-*J: 
5K/BWI6WB3 l&Rtf\ Il:-?;o±i:y-^«*3 
0*3j:if-<-^S«2 9^®£;d--5; s^SftMcJ: 

r /v * =. * a $ri^M £ -f s y-*mn 3 
2*&\ix^z>o y-*nm3 2\z%<D-n%ftU^<o 

[0 0 0 8] ftfc, ^y^Ji»B^OV^RW-J"5. 
ni^^ A* 2 5 teir;vg|$ A K 

2 St, K Wy««2 8*M©f y^#IMt 
#««2 4lCtt*tlfc««Jj:Rlt^"-^«*2 9 fcHW 

l:«$^cPi^«iiS3 4h r^PSWW 

«3 4*B5BlcR«-y-^«*3 0 t|^l$lcRttfcN+ 

-S?FIMMRtt3 5 &«r&A/Ct*S. ^i«2 4i^il:» 
7^-/uK»fcK3 6«:Rtt, r <0 7 -f -/P K»fkK 3 
6 ±<0^ y r^H«d«&Bf£Eimm LfcttR** & N+ 

s*«ws«3 5±<oy- h^K2 e sr^Lfc-as^ 

7^13 ic^-f ct 5 tcy v^tttey- h ttffi 7 <ir husk: 
RttTV>* 0 Mt-N+ a^F3M«J««3 5±0^^7-f^ 
««D*»<tt«, EQRtfy S/JJ ^vf|<i3 7±fcct 
t^7-f-yi/K»{k:JK3 6±l^ EQR^yi/U ^IS 

3 7 0^y^H*«0«»*5j:^N+ ffl*tttt«*3 
50— aSrBfev^X, ■fe^»Afc*ii©jBIBIlftaJH3 l*r 
Rtt. rOEQRtfy^y 3>m«3 7±©*y^*«l 

j^i!3 l±(Z)EQR^y^!J3yig3 7©fy^ 



£ f 5 E Q R T /i/ $ ~ » AtaS 3 8 £® 3 J: 9 (c 
^y^Oa— f-ttlCttRIti", f^4»W 
4^0fiC^LTy-^m^l 2 fclSI«flcRltX^5o 

ft, laiic^i-EQR^i; 7^j;t;EQ 

R7^^^Ali3 SilUlSOA-A^^Lfct 

EB^Lftv^ y-hta2 7tt»s^« 

[0 0 0 9] ±E«*lCj:ixtf, EQR/K!J >1 
g3 7^7^;UKM3 6^«l3 1 fc©B8 
ICR It, EQRaKy^y3V«ffi3 7tN+ ffl^Fttftffl 

^3 5 k<Dm&to&m*?yy4m<D&*$:&4®m\c 

»*LtR»tfcEQRr;u^*A8S3 8iC<t»9 <to 

© J: 3 (C7 -/u K»ft«+HIHIilft»R±lc EQRT/u 
5 = * A«H fcRlt fc <fc 9 E Q RSb^^ffi < "C t -5 
OtEQRjKy^y=ivii3 7$:I<tt, f-y^ffi 

S = * A WittltOflte J: !)EQRT/K^!) Affiffi 3 
8fcy-^*a3 2^0«llBElB*:*#<fcii, JElCE 
QR#yvyayll3 7tt»a»2 4 rttCJ&8Lfc7 
>f^KMi3 6±^ ^o, WI13 1<0TI: 
RW6>*IT*J9, y— ^««3 2 tEQRsKy 3> 

Kfciay— *»ffi£EQ RT/i^ $ = 0>Vg 
-h*rBJtT?S\ ««tt«rK<i-*rtas-C*«. ft 
\C y EQR7^^!^Ai®3 8£y >ytttCi"5©"C 
»4<, f : •s/7 p ^a-^g^JtcR^t/<^V^J;p^CLfc^D 

■c, r/i'S*?^ K*s**<jBr u-^i-VMi— as-c 

©y— ^affifcEQRTyu^ = »>A«ffitC5V3 — h«r 

[00 10] KkiaQragtrBS (a) - (e) feHl 

^5rlil5 (a) tc^-t-J:9tc, Sfi^®o^ B B 0 ®^ (i 
0 0) ®tt!)x-f-> 3 y77^^» {1 
0 0) m<DN+ SI4 t »#SS2 2±^N- SJ<03LtT** 

»c «t y> > v =2 ymm 5 3 zmm 500 Agstc^ 

U 3Efc*o±lcs/S; a^{blg5 4S:CVDjSfeJcJ:») 

BM9ooAaaicfiR«*-frfc«, 7^hyy^77^ 
ifc*J:WK9^ayf-ttl!:j:»)a«»fc»UJ|5 4, fit 

*^ir A'JB 2 5a «r«fifci--5. «M9» 5 5 l*<«ffitf)*£ 
AB^ {10 0} ffitc»U0-3 0Sofifflrttc45J: 
Jfcayf^^U K^trMiLA 1. 3 » mf^b^X 
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1. 3 umt)ib\,^ft--ei > £\,\ iwtB5 3fi8ia-c 

<o l o c o s mmcomm 5 4 \z x zfctKD&wmt 

& Xa~CW LOCOS ®f{b^O-7 ? £ LT £ *U 
»v * r t ic J; a gfkR 5 4 <oiftflK>S{ bR 5 4 

[0 0 11] »2Xa»^(OXa^7««rH5 

(b) »ia»m SfcR5 4 4rr 
LT#J#]*$5 5, 5 6*>rtffiSrSMfcJ&«l 1 4 0 

'Caft^JRHftUTRB? 0 00 Aa&<OLOCOS$ 
fcR5 7***1-6!:, *MH*5 5#U*SIK2 3. ^ 

Ha»fiia(5 6^js»2 4jj:««8e**n5. loco 

SSMbRS 7 0«*fi*tt»ftR5 7©ttttfca< LT 

iiBjEfiO. 2-0. 7/imi/i6 fl U$^$2 3tf>tl 
f£ffitt£Affi*3 (100) ffiWLT0-3 0S^S 

-fty^fc^^lj ^yi«5 8«rRJSl 0 OA 
SftfcJgfifcL-CSK LOCOS»5 7^^lCL 
T^>y ="V»<bR5-8«r^U-C***«r^*vftA»J: 
«Wifc*UU#l!*2 3 <D8i£ u^2 
3 tc J: 0 #K£;h,fcS«lc PS^*««2 9 
6 * £ fc fc^ y ^JStt £ »MK 2 4 
PS**fi&««3 4fc«fiR1-* fl H, B»U4 

ft*?* v y y^77-< fe-coui?^ h/<*— v-e^* 

LOCOSM5 7^^mtH^ 

^«*2 9±$r^^- h y y^97-<6-eo^ h/<* 
I"*** hR»*«fc«W*br^-^*«2 9^ffi/Ii£ 

«3 4*ffiJB£fl5£N+ MW«3 5«t5„ 
:^)^ 115 (a) ©x^^;H2 5atl, 3c 

-C*>5N- IKKy«*2 8 ^<-*«*2 9 

*««3 5 t«:*tf3itr^^5/^Ji2 5 
[0 0 12] S33»tti©I8^7«S:B5 

(c) 5 fc* !2I^Tt, ^24^LO 
COSM5 7^7thyy^77^Wl/^ h 
^-y5 9-C^^t^xy haiy^felcj: 9»2 3 



f*3<E>LOCOS®{fcR5 7 £^-*«J£2 9, y-*^ 
#3 0*$£tfN+ &?FM4fe9tt3 5 iKDmtmS 8£|$ 
4ztZ^t{C£*)'<-XffiW2 9, y-*®#3 0:fcj; 
IW+ S!7ff«flltt3 5tf>3c®£ff|2 3<7>rtffi£lfffl£ 

•fr, n>mm2 4\zM&,ztiizLocosm<tms 
[0013] wc, m4xanr^xmo^T^^(g5 

(d) IC^-f £9(C X ^31§m, -<-^®«c2 

9, y-xm®3o&£x*N+ m*mmw3 

2 3 (OrtBJcJB«Mfcffilc J: 9 hmtm 2 6ZM 
tiM"*. y-HMbR2 6 0R*tt, M2 3(D 

rtB^-^w? 9±-c5 o o Aaa£»dtd*L*. 

a±OXaSr8fc3:br^^^/uJB2 5<D*ffi«rCVD 
[0 0 14] fcfc, f5Igli:©I^Tt^!35 

(e) (c^-f <fc »4xa^7«L 7*hyy?7 
y-^««3 o«ffi^— a*sj;t^»2 3o#y =iy 

R6 0£2&LTy-h«&2 7Sr**-fSi:ifc^ ^ 
^7 p ^^B{c*3^ry^-/uKg?{l:R3 6±(c0f^ft 

"CN + S5F«*ffl«3 5±^>y- hfiMfcR2 6*#Lfc 

-»icRo-c y ^tticsKy^y a^Re owue 

QRaKy^y 3V«ffi3 7Sr«*Lfe«, &±<7)Xa£ 
gfc:* ^^12 5 <0i£® £ C V D JSfejC <t 0 AM 

M3 i-c»«i-s 0 

[0 0 15] jfcK, JB6Xattr^)Xao^7«S:®l 

K^i-«t5ic, ®5xa^7^, ^v^Atc^^ry- 

■•TSJ:5»-JBPJIIfeadB3 l*5itX^-hKftR2 

tN+ M7M«fiR«3 5<0^^7-f ^«*D<OJilBil&» 
R3 1*5 £XJV?-hmtm2 6*r**i-8 tth\^ E 

q r y i/ y => yti 3 7 mmcoT ? mmmmomu 

»J:tfN+ S^«*«*3 5±^^yy p 4j20#4 , *a 
4fi0?T?a»«j(c8£jb-t-a<t5t-®ffl*&»R3 i*iJ:tf 
y-"MWbR2 6*r»*-t-«. »±©xasr»fc^tr^ 

i-CtSL, ^^^!)Al$ : 7thyy^77^ 

ftAI^V^"C<— ^««2 9^J:t^y— -X«*3 0 
-5y^»*lcJ:*)««W[c««-r5y-^«fii3 2 
^y^^SB(C*5V^TEQR3Ky^y ayt*3 

7±o^y^JMH>©««i3J:tKN+ S^F««&«*3 
5 0±B»»ttfcBfflLfc*ffi*>e>BR|*ftaR3 1 ±<o 
EQR3Ky ->y =>m^3 TOf-y^Wi^^T 1 
^ja^Ott«^T/u$^»>ASr^JRi:-t-SEQRr 
/^-!>ASffi3 8«rH3lC3|rf-J: 5 y^a- f 
-»Sr»< 4ia©»«|»*«4fflBflC»«bT»*1-6, 
E^L*l^, y-h«S2 7d^^ft«c«ft»^«« 
t*fc*oy- h^y y-^mH3 



-6- 



2 ft%<D-U%ft&^<Om&&}&8t<DlZl!><D y-X'* y 
Yt LT^£ 0 

10016] zosmumizSititt; EQR^yvy^ 
yf&ms 7ity- hta«2 7 tmmcMffc-ez. 

[0 0 1 7] ±ie^^JJC*5V^, EQR7;K^!)A 

<DA-A#rffitf)EQR#y *s9 =*^mm7 7&XVEQ 
vm&3 7*5d:t/EQRT/^^^^Am®3 8 t^-"C 
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